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AMENDMENTS TO THE CLAIMS; 

Please amend the claims as follows. Please c ancel claims S-10 and 17-19 without 
prejudice or disclaimer. 

1 . (Currently Amended) A vehicle motion model generating device for 
generating a vehicle motion model that represents a motion state of a vehicle, comprising: 

a first recurrent neural network formed by connecting plural nodes such that an output 
of a node is input to another node in accordance with a predetermined coupling weight 
coefficient, comprising a feedback loop feeding back of an output of at least one node, ten* 
leant one of said one node and a node other than oaid one node; and outputtinB a vehicle 
parameter indicating said motion state of the vehic le based on predetermined input 
information, thereby func tioning as said vehicle motion model; 

plural second recurrent neural networks, eac h of said second recurrent neural networks 
formed bv connecting second plural nodes such that a second output of a second node is inpjtf 
to another second node in accordance w ith a second predetermined coupling wejghj 
coefficient, comprising a second feedback loop of a second output of at least one second 
node, and outfitting a second vehicle para meter different from said vehicle parameter output 
from said first recurrent neural network and i ndicating said motion state of the vehicle Paged 
on said predetermined input information, t h ereby functioning as said vehicle motion model; 
and 

an optimizing unit for determining an optimum solution of said predetermined 
rn „ p1 , ni , «, P ; c ht coefficient « nf said first recurrent neural network and said second 
predetermined coupling weight coefficient o f said plural second recurrent neural netwprfo 
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sa i d first recurrent n e ural network based on a learning rule using a hereditary algorithm, 

wherein said first recurrent neural network and said plur al second recurrent neural 
networks are mutually connected to each other suc h that a state variable including^ 
correlation with said vehicle parameter output from sa id first recurrent neural network is input 
to each of said plural se c qnd recurrent neural networks, outputs a first parameter indicat i n g 
said motion state of th e v e bk4e based on predeterm i ned input information thereby 
functioning as said vohiolo mo t ion mod el- . - 

2. (Currently Amended) The vehicle motion model generating device according 
to claim 1, wherein said state value represents o ne of a road surface state.and a motion state 
of the vehicle said first recurrent neural notwork include s a hierarchical structure oomprising 
at Icart an input layer formed of ono or mgrfr n^di"? v nA ™ nntput Inyor formed of on e or mor e 
nodes, and said optimising unit determines sa i d optimum solution of paid - coupling weight 
ooofficiont with connection of respective nodes botwoon neighboring layers being sot as a 
proc e s s ing targ e t . 

3. (Currently Amended) The vehicle motion model generating device according 
to claim 1, wherein said predetermined input info rm at ion comprises at fcagt pi?e of a steering 
angle, a steering angular velocity, a steeri ng an gular acceleration, a steering reaction force, a 
vehicle speed, and a vehic le acceleration, and 

wherein said vehicle parameter comprises at least th ree of an estimation value of a 
yaw fa te. an estimation value of lateral a cceleration, an estimation value of roll, and an 
estimation value pitch said first recurrent noural network formed of said plural nodes 
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conn e cted mutually go that said output of aaid one nod e ta input to all the plural nod e s 
includ i ng said ono node, and respective outputs of said plural nodes ar e input to ooid on e 
node, and said optimiz i ng unit det efmktes ^Hdoptimum s olution of said coupling w e ight 
co o flioiont with mutual connection of said phinil nodoo b e kig sot as a proooasing target . 

4. (Currently Amended) The vehicle motion model generating device according 
to claim 1, wherein said first recurrent neural network outputs an e stimation value of a yaw 
rate as said vehicle parameter oaoh of ooid plural nod e s us e s one of a oigmoid function and a 
non sigmoid function other than said sigmoid function afl a transfer function . 

Claims 5-10 (Canceled.) 

1 1 . (Currently Amended) A road surface friction coefficient estimating device for 
estimating a road surface friction coefficient based on a vehicle motion model that represents 
a motion state of a vehicle and is generated by a vehicle motion model generating device, 
wherein said vehicle motion mode! generating device comprises: 

a first recurrent neural network formed by connecting plural nodes such that an output 
of a node is input to another node in accordance with a predetermined coupling weight 
coefficient, comprising a feedback loop fe e ding back of an output of at least one node, te-at 
toast - one of said ono node and a node othor than aaid one nodo; and outputting a vehicle 
parameter indicating said motion state of the vehicl e of based on a predetermined input 
information, thereby functioning as said vehicle motion model; 

plural second recurrent neural networks, each of said second recurrent neural networks 
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formed fry connecting second plural nodes such that a second out put of a second node is input 
to another second node in accordance with a second predeter mined coupling weight 
coefficient comprising a second feedback l oop of a second output of at least one second 
node, and outoutttng a second vehicle parameter different from said v ehicle parameter output 
from said first recurrent neural network and indicating said motion State of the vehicle bas ed 
on said predet e rmined input information, thereby functioning as said vehicle motion model; 
and 

an optimizing unit for determ ining an optimum solution of said predetermined 
coupling weight coefficient in of said first recurrent neural network and said second 
predetermined coupling weight coefficient of said plural secon d recurrent neural networks 
based on a learning rule using a hereditary algorithm, 

wherein said first recurrent neural network and said plural second recurrent neural 
networks are mutually connected to each other such that a st ate variable including a 
correlation with said vehicle parameter output from s aid first recurrent neural network is input 
to each of said plural second recurrent neural networks outputs o first paraffwt o r indicating 
s aid motion stat e of the vehicle based on predetermined i nput information, ther e by 
fiinctioning as said vohiol e motion mod e l . 

12, (Currently Amended) A vehicle behavior estimating device for estimating a 
behavior of a vehicle based on a vehicle motion model that represents a motion state of a 
vehicle and is generated by a vehicle motion model generating device, wherein said vehicle 
motion model generating device comprises: 

a first recurrent neural network formed by connecting plural nodes such that an output 
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of a node is input to another node in accordance with a predetermined coupling weight 
coefficient, comprising a feedback loop feeding book of an output of at least one node* te-«t 
J wirt nnn nf im'H nna nnrio nnd n nod e other than said on e nod e i and OUtoutting a vehicle 
parameter indicating of said motion state of the vehicle based on the predeteimined input 
information* thereby functioning as said the vehicle m otion model: 

plural second recurrent neural networks, each of said second recurrent neural networks 
are formed by connecting second plural nodes to another second node in accordance with a 
second predetermined coupling weight coefficient, comprising a se cond feedback loop of a 
second output of at least one second node, and outputting_a second veh icle parameter 
different from said vehicle parameter output from said first recurrent neural network and 
indicating said motion state of the vehicle based on said predetermined input information, 
thereby functioning as said vehicle motion model; and 

an optim izing unit for determining an optimum solution of said predetermined 
coupling weight coefficient m sf said first recurrent neural network and said second 
predetermined coupling weigh t coefficient of said ulural second recurrent neural networks 
based on a learning rule using a hereditary algorithm, 

wherein said first recurrent neural network and said plu ral second recurrent neural 
networks are mutually connected to each other such that a state var iable including a 
correlation with said vehicle parameter output from said firs t recurrent neural network is input 
to each of said plural second recurrent neural networks outputs a first parameter indicating 
said motion state of th e vehic le based on predetermined input information, thereby 
functioning as said vehicl e motion model . 
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13. (Currently Amended) A method for generating a vehicle motion model that 
represents a motion state of a vehicle, wherein a first recurrent neural network formed by 
connecting plural nodes such that an output of a node is input to another node in accordance 
with a predetermined coupling weight coefficient and includes a feedback loop foodine book 
of an output of at least one node a to at l e ast one of odd one nod e and a node other than said 
ono nod e , and plural second recurrent neural networks each formed by connecting the second 
plural nodes such that a second output of a second node is inpu t to another second nodejn 
accordance with a second predetermined c oupling wake coefficient and includes a second 
feedback loop of a second output of at least one second node, said method being executed by 
a computer, and said method comprising: 

determining an optimum solution of a genetic type based on a learning rule using a 
hereditary algorithm while setting said predetermined coupling weight coefficient *b of said 
first recurrent neural network and said second predeter mined coupling wdght_coeffiQicnt of 
said plurality of second rec urrent neural networks as said genetic type; and 

outputting an optimum solution of said predetermined coupling weight coefficient to 
said first recurrent neural network based on said optimum solution of said genetic type[[,]fc 

outputting a second optimum solution o f said second predetermined coupling weight 
coefficient to said plurality of second recurrent neu ral networks based on said optimum 
solution of said penetic type: 

outputting a first vehicle parameter from said first recurrent neural network indicating 
said motion state of the vehicle based on predeterm ined input information, and outputting at 
least one second vehicle parameter from said plurality of second recurrent neural networks 
indicating said motion state of the vehic le based on said predeterm ined input information, 
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whoroin said first recurrent neura l network outputs a poramctor indioating said motion stat e- of 
tho vohiole based on prodctorminod input information^ thereby functioning as said vehicle 
motion modelj L jrid 

outputting a state variable from said first recurrent neural network t o each of said 
plural second recurrent neural networks, said state v ariable including a correlation with s?id 
first vehicle parameter , 

14. (Currently Amended) The method according to claim 13, wherein said state 
value represents one of a road surface state and a motion state of the vehipjg, Sftjdnfrst 
rcQurrcnt noural network inc l udes a hiororobioal struoture including Qt l east an input lay e r 
comprising ono or mor e nodes and an output lay e r formed of one or more nodes, and wh e rein 
so i d det e rmining said optimum solution of said gen e tic typ e comprises determin i ng sate 
optimum solution of said gen e tio typo wh i l e connect i on of r e sp e c ti ve nodes be t we e n 
neighboring layers is sot as a processing targ e t. 

1 5. (Currently Amended) The method according to claim 13, wherein said 
predetermined input information comprises at least o ne of a steering angle, a steering angular 
velocity, a steering angular acceleration, a steering reaction force; a vehicle speed, arid Q 
vehicle acceleration, and 

wherein said second vehicle parameters comp rise at least three of an estimation value 
of a vaw rate, an estimation value of lateral acceleration, an estimation value of roll. mfl en 
estimation value pitch, said first reourront neural network formed of gaid plural nod e s 
ee nn e ot e d - mutuolly so - that s aid output of said one nodo io input to all the plural nod e s 
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including soid one node, and respoctivo outputs of said plural nodoo aro input to said one 
nod e , and whoroin sold d e term i ning said optimum solution of said coupling w e ight 
cooffici e nt compri se s determining s oid optimum solution of odd coup l ing weight coefficient 
whil e mutual conn e ction of respoctivo nod e s iq g e t as a processing targ e t. 

1 6. (Currently Amended) The method according to claim 13, comprising: 

outputting an estimation value of a yaw rate as said first vehicl e parameter bv said first 
recurrent neural network, wher e in a sooond recurrent neural network is construct e d as a 
network different from said first rocurront n e ural n e twork, and funct i ons as the vehicl e 
motion modol by outputting o s e cond parameter indicating a motion stat e of the voh i o le 
different from said first paramet er , said m e thod farther comprising: 

determining th e optimum s olution of th e gonotio typo whil e s e tting the coupling 
we i ght co e fficient in said s e cond rocurront neural n e twork ao said genetic typo; and 

outputting oaid optimum solution of said coupling weight ooeffic i ent to said second 
r e current - n e wa! n e twork based on said optimum solution of said gonotio type. 

Claims 17-19 (Canceled.) 
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